Abstract
Introduction
Asthma is a chronic airway disease characterized by chronic airways inflammation, bronchial hyper-responsiveness and reversible airflow obstruction, resulting in recurrent attacks of wheeze, chest tightness, breathlessness, and cough with sputum production, with varying severity and frequency from person to person (WHO, 2012; Bousquet et al, 2010; Reddel et al, 2009 ). Asthma constitutes a major functional disability on its sufferers affecting their psychological, physical and social well-being. Asthma is a major health problem among adolescents. Adolescents are defined by the WHO as young people between the age of 10 and 19 years of age. Adolescents with asthma are at higher risk of serious disease complications due to under-appreciation and denial of their disease severity, non-adherence with medications and trigger avoidance, and other risk-taking behaviours such as smoking tobacco or marijuana and using cocaine (Guo et al, 2010; Towns et al, 2009; Bender, 2007) . Patients in this age group may not appreciate the danger of poorly controlled asthma. They may deny having a chronic illness, or they may view the treatment plan as interfering with their
Statement of problem
It is now estimated that over 330 million people of all ages, and all ethnic backgrounds, suffer from asthma and the burden of this disease to governments, health care systems, families, and patients is increasing worldwide (Marsden et al, 2016 ; GINA, 2014; Vos et al, 2013) . Asthma is characterized by a major impact on the lives of affected persons resulting in missed days of school for school children, missed work days characterised by lack of productivity, unplanned childcare, emergency room visits, sleep disorders and fatigue, physical limitations and depression (Kintner et al, 2015) . Asthma is a major health problem among adolescents. There is substantial under-diagnosis, poor acceptance of diagnosis, poor compliance to treatment and poor understanding of asthma management among this population (Oluwole et al, 2017; Musa et al, 2014) . These have been attributed to inadequate knowledge and wrong perceptions about asthma (Anwar et al, 2008; Bjorksten, 2000) . Health education has been suggested as a vital element of the response to the challenge posed by asthma especially in Africa (Braman, 2006; Ndiaye et al, 2004) .
Schools have been identified as the prime settings for asthma health education for children and adolescents due to practicality, familiarity with the environment and the magnitude of influence that peers equipped with knowledge exert on themselves which has the potential to reduce morbidity outcomes in asthma (Valeros et al, 2001 ; Thies et al, 2001) . Several school based studies have been conducted to assess the impact of asthma health education programme on students showing significant improvement in their knowledge of asthma, reduction in school absenteeism, improvement in selfefficacy perception and improvement in their quality of life (Cicutto et al, 2013; Bowen, 2013; McGhan et al, 2010; Kintner et al, 2009 ). Most of these data have come from developed countries and limited to students who have asthma. Little is known about the effect of health education intervention on knowledge and perceptions of asthma among secondary school students in Ile Ife (both with asthma and without asthma). This study is, therefore, directed to assess the effect of health educational intervention on knowledge and perceptions of asthma among secondary school students in Ile-Ife, South-West, Nigeria.
Research questions
The major research questions for this study include the followings: 1. Is there a difference between the intervention group's knowledge and perceptions of asthma pretest and post-test scores following the health education programme intervention?
Inclusion criteria
To be included in the study participants must be students aged 9 to 19 years in the selected schools in Ile-Ife whom the parents or guardian gave an informed consent. They must not have also been previously diagnosed by a Physician as asthmatics and must not be on any asthma medications.
Exclusion criteria
Any students with asthma and or on treatment for asthma and those students whose parents or guardian failed to give informed consent were excluded from the study.
Literature review
It has been suggested that education of health care providers and the public is a vital element of the response to the challenge posed by asthma (Braman, 2006; Ndiaye et al, 2004) . Asthma education and prevention remains the greatest opportunity for decreasing asthma incidence and mortality (Kintner et al, 2015) . Studies have also shown that health education can enhance knowledge, change attitudes and behaviours (Daboer et al, 2008) . In a study by Shaw et al, 2005 , health education intervention program was tested in a non-equivalent control group design among a sample of 122 high school students recruited from two public schools out of which 19 were doctor diagnosed asthmatics who completed the study. Asthma severity classification was not reported. The asthma education program was given to the intervention school one week after collecting baseline data. The efficacy of the program was evaluated at 1 week, 3 weeks, and 6 weeks after given the asthma education intervention based on multiple variables including asthma knowledge, attitudes, self-efficacy, paediatric asthmarelated quality of life, and self-management behaviours. The result showed that self-efficacy perception demonstrated minimal improvements over time. Butz et al. (2005) conducted a four hour ISSN: 2520-3134 education programme which was delivered over two sessions to children with asthma to evaluate its effectiveness in improving knowledge of asthma, self-efficacy, and health-related quality of life. After 10 months, children in the intervention group reported higher mean scores on asthma knowledge (mean=12.45) than those in the control group (mean 10.8) p<0.001). Also, Kintner and Sikorskii (2009) tested the efficacy of a school-based academic (teaching) and counselling programme for 60 children from grades 4 to 6 in the USA (intervention n=38, control n=22)). The study showed an improvement in children's asthma knowledge with significant difference between children who received the programme and those who did not (p<0.01). In another study by Bowen, 2013, 32 children (intervention group n=15, control group n=17) formed the sample. The intervention was the modified Open Airway for Schools (OAS) programme. In this course, children (aged 8-11 years) were instructed in physiology of asthma, detecting warning signs of asthma, device use, and avoidance of triggers. It was conducted as weekly 90 minutes sessions for three weeks. Asthma Control Test, Paediatric Asthma Quality of Life Questionnaire, and Spirometry Machine were used to measure outcomes. The findings showed that the baseline knowledge score in the intervention group was 70% which was significantly increased to 80% at first follow up and to 90% in the second follow up compared to 50% in the control group (F= 19.028, P< 0.001). Velsor-Friedrich et al., (2004) also reported that children in the intervention group that attended an asthma education programme showed a significant improvement in self-efficacy scores measured by the Asthma Belief Survey. The baseline score was 4.03, SD 0.10, which increased significantly to 4.23, SD 0.10 after five months (p=0.046). Children in the intervention group had a higher self-efficacy perception score and improved self-management practice which correlated with improved asthma control. Butz et al. (2005) also acknowledged a significant improvement in children's self-efficacy after implementing an asthma education programme (mean score change +2.62, SD 6.3, p=0.005). Knowledge is defined as the expertise and skills acquired by a person through experience or education with the ability to use it for a particular purpose (Sharda & Shetty, 2008) . Perception is the elaboration, interpretation and assignment of meaning to a sensory experience (Promtussananon, 2003 
Methods

Research design, study area and population
This study was a quasi-experimental design conducted among secondary school students in IleIfe, Osun State, South-West, Nigeria between September and December 2017 of the 2017/ 2018 academic year. Ile-Ife is an ancient city of Yoruba land situated in Osun State which is located in the South-Western part of Nigeria. There are four local governments which are affiliated with this city. They include Ife Central, Ife East, Ife North and Ife South Local Government Areas. The study areas were selected secondary schools in Ife Central Local Government Area as the intervention group and selected secondary schools in Ife North Local Government Area as the control group. The study population consisted of the secondary school students' boys and girls in the junior secondary school one, two and three (JSS1, JSS 2 and JSS 3) and senior secondary school one, two and three (SSS1, SSS2 and SSS3) of the selected schools.
Ethical consideration
Ethical approval to conduct the study was obtained from Obafemi Awolowo University Teaching Hospital Ethics and Research Committee (Protocol number ERC/ 2017/08/14; International registration number IRB/IEC/0004553; National registration number NHREC/27/02/2009a). Permission to conduct the study was sought and obtained from the State Ministry of Education zonal office and the school authority (Principals) of all the schools used for the study. Informed consent was also obtained from the respondents and their parent(s)/ guardian before proceeding with the study.
Sample size determination
The minimum sample size was calculated using the formula for the comparison of proportions of two independent groups which is given by the formula: n = (u + v) 2 (P1(100-P1) + P2 (100 -P2) (Varkevisser et al, 2003 ) (P1 -P2) 2 Where: n = Minimum required sample size, P1 = Estimated proportion of secondary school students who had good level of knowledge of asthma before intervention (44%) (Shaw et al, 2005) . P2 = Estimated proportion of secondary school students who had good level of knowledge of asthma after intervention. (62%) (Shaw et al, 2005) . u = the critical value corresponding to power of the study at 80% = 0.84. V = percentage of the normal distribution corresponding to the significance level (at 5% significance level, v = 1.96 for two sided significance). n = (1.96 + 0.84) 2 (44 (100-44) + 62(100-62) (62 -44) 2 The minimum sample size calculated was n=117. To compensate for non-responses, misplaced or improperly completed questionnaires and attrition, the calculated sample size was increased by 20%. One hundred and eighty (180) questionnaires were administered to each of the Intervention and Control groups eventually.
Sampling method
The sampling technique was a multistage sampling technique. The first stage was the selection of the intervention and control groups from the four local government areas in Ile-Ife, Nigeria. Two local government areas were selected from the four local government areas in Ile Ife using simple random sampling. They are Ife Central and Ife North local government areas. Each of the two local government areas were assigned to either intervention or control group through the process of simple balloting. Ife Central Local Government area was the intervention group while Ife North Local Government area was the control group. The two local government areas are far apart enough to minimize contamination of the control group by the intervention group. The second stage consisted of selection of 3 wards from the wards in each local government study site (Ife Central LGA has 11 wards and Ife North LGA has 10 wards) using convenience sampling technique. The third stage was the selection of one school from each ward making a total of three schools from each study site by simple random technique. The last stage consisted of the selection of at least sixty students from each school to make a total of 180 secondary school students as participants for each group based on the study criteria using purposive sampling technique.
Data collection
Data for this quasi-experimental study was collected using a pre-tested 71-item, purpose designed, self-administered anonymous questionnaire containing closed ended questions to assess the knowledge and perceptions of asthma among these secondary school students in Ile-Ife, South-West, Nigeria. The content validity and content validity index analysis for the two instruments to test the outcomes measures of knowledge and perceptions (using modified Newcastle asthma knowledge questionnaire (NAKQ) and modified revised illness perception questionnaire (IPQ-R)) were first done by the appointment of six panel members who rated the items in the questionnaire. After the content validity processes of the questionnaire, it was then pre-tested among thirty secondary school students in a school in Ife East local government area with a view to detecting deficiencies or ambiguities in the questionnaires, making appropriate corrections and finding its reliability among the study population. The questionnaire requires approximately 25 minutes to be completed. The Cronbach's Alpha for both scales from the pilot testing were measured and revealed high internal consistency values in modified NAKQ (0.627) and adapted modified IPQ-R (0.718) as confirmed by Polit and Beck, 2008; Sekaran, 2006 . The questionnaire contained three sections. The first section contained 10 items focusing on socio-demographic characteristics of the secondary school students. The second section which is a modified Newcastle asthma knowledge questionnaire adapted for the study population is an instrument which consists of 31 questions (31 true/false items/ I don't know answer) and investigated respondents' general knowledge of asthma, knowledge of recognition, triggers and management of acute asthma, maintenance treatment and false myths about asthma. The third section which is a modified Revised illness perception questionnaire (IPQ-R) which have been adapted to assess illness perceptions among healthy people (Figueiras and Alves, 2007) is an instrument which ISSN: 2520-3134 consists of 30 questions (30 Yes/No/ Not sure answers) and contained statements regarding asthma perceptions in which the respondents were asked to indicate whether in each case they agree with the statement or not, or they are not sure. Answers were graded by assigning 1 point for the right answers and 0 point for the wrong answers given to the questions on asthma knowledge. Scores regarding asthma knowledge range from 0 to 31. To measure the level of students' knowledge in percentage, the total score is divided by 31 points and multiplied by 100. Scores regarding perceptions of asthma range from 0 to 30. To measure the level of students' perceptions in percentage, the total score is divided by 30 points and multiplied by 100. The health education programme was for a period of two weeks. The first data collection was the baseline (pre-test) data. It was collected from the control group and the intervention group. This was collected one week prior to the health education intervention which was given to the intervention group. This was followed by delivering of health education programme to the intervention group participants across the 3 selected schools in Ife Central Local Government Area for the period of two weeks. The second data was collected from the intervention group at post-test date (1 week). The third data was collected from the intervention group at post-test date (3 weeks). The fourth data was collected from the intervention group at posttest date (6 weeks) and also from the control group at post-test date (6 weeks) for their second data. This was then followed by delivery of health education programme to the control group participants after the research study had been completed to compensate them. The reasons for selecting these intervals is based on a similar study conducted by Shaw et al, 2005 where the outcomes being tested were measured at the post intervention dates (1, 3 and 6 weeks) in the intervention group and also Social Cognitive Theory which confirmed that observing young person's behavioural change should occur after a short period of time (at least 3 weeks) to assess the point of maximum benefits where learning by observation will be intensified. Over this first three weeks, the students will be assumed to follow the process of learning by observation (attention, retention, and motivation). However, the last assessment post intervention (6 weeks later) was aimed to assess students' ability to retain the acquired learning over a short period of time. The outcomes could still be measured over an extended period of time but this present study was however limited to 1, 3 and 6 weeks post intervention date in the intervention group. The intervention sessions of health education on asthma which are components of Health Belief Model (HBM) were in form of interactive lectures using Microsoft PowerPoint® presentations with a projector, use of posters, focused group discussions and practical sessions on the use of peak flow meters and inhalers. The curriculum for the health education on asthma included provision of adequate information to these students on the modules of general knowledge of asthma aetiology, epidemiology and physiology of asthma, identification of common triggers of asthma and how to control these triggers, types of asthma medications, and asthma management, and exercise and asthma, prognosis of asthma and myths about asthma which were delivered using Microsoft PowerPoint® lectures (equipped with speaker's notes and formatted on zip disks), activity hand-outs, discussion dialogues, examination with answer keys, case studies, and resource lists. Similar to the learning activities in these interventions, components of social cognitive theory (SCT) such as performance accomplishments, vicarious experience, verbal persuasion and emotional arousal were also incorporated into the asthma health education programme to enhance the self-efficacy perceptions of the secondary school students.
Data analysis
The completed questionnaires were collated, analyzed and presented using descriptive statistics. Means, percentages, and standard deviations (SD) were used to describe the distribution of demographics between the study groups (control Vs. intervention) and over study stages (pre-test, post-test I, post-test II and post-test III). Inferential statistics of Paired sample t-tests were conducted to examine differences between pre-test and post-test scores in the intervention and the control groups. Also one-way ANOVA repeated measures tests were utilised to measure the change over time in each of the groups' knowledge, and then perceptions of asthma of the secondary school students. Statistical level of significance was set at P-value < 0.05. All statistical analyses were performed using the Statistical Package for the Social Sciences, Version 20.0 (IBM, Armonk, NY, USA).
Results
One hundred and sixty two (162) participants completed the study in the Intervention group (a 90% completion rate) and 153 participants completed the study in the Control group (an 85% completion rate).
Demographic characteristics of the participants
The sample consisted of secondary school students (n=315). Table 1 below shows the distribution of the participants. It showed there were more female respondents among the control group compared with intervention group than male. Majority of the respondents (59.05%) were in the 13-16 years age group. Also, Classes SSS 1 and SSS 2 had most respondents with fifty seven (18.1%) each. Largest percentages of the respondents were Christians (92.06%) as shown by the result. The result also showed that largest percentages of them were Yoruba tribe (93.02%). 
Demographic characteristics of the respondents in relation to asthma
The result showed in table 2 below that 42 (13.3%) of the respondents have a relative with asthma. The results also showed that 113 (35.9%) have lived or known someone with asthma. Two hundred and forty (76.2%) of the respondents had heard about asthma before. Television and Radio constituted the largest source of information about asthma accounting for 30.2% of all the responses. These were followed by School (16.8%), with Doctor or Healthcare Practitioner accounted for the least source of Information (6.3%). ISSN: 2520-3134 Table 3 showed the paired sample t-test of the pre-test and post-test knowledge scores in the intervention and control groups. The increase in the mean level of knowledge between the pre-test and the post-test stage of the intervention group was 29, which indicated an increase of 67.22% and was statistically significant (t (161) = -18.551, p= 0.000). The decrease in the mean level of knowledge between the pre-test and the post-test stage of the control group was 0.28, which indicated a decrease of 0.63% and was statistically not significant (t (152) =0.184, p= 0.855). Table 4 showed the paired sample t-test of the pre-test and post-test perceptions scores in the intervention and control groups. There was an increase in the mean of 14.68 which represented a 27.85% increase in perceptions scores of the intervention group following health education programme and was statistically significant (t (161)= -3.774, p= 0.000). There was a decrease in the mean of 0.29 which represented a 0.55% decrease in perceptions scores in the control group who did not receive health education programme after 6 weeks but was not statistically significant (t (152) = 0.193, p= 0.848). Table 5 shows that the participants in the intervention group improved their knowledge scores over time. The results of Mauchly's test were significant (X2(2) =107.364, p=0.000), which violated the assumption of sphericity. Consequently, the Greenhouse-Geisser corrected value of F was used to determine significance. The results of repeated measures ANOVA indicated that the knowledge levels of participants in the intervention group were affected over time (F (2.027, 326.391) = 231.804, p=0.000). Figure 1 shows the unweighted means of knowledge for the intervention group calculated to control for the effect of other variables. The results are consistent with the findings and the plot shows that the level of knowledge of the intervention group significantly increased at the post-test stage, slightly decreased compared to post-test at post-test 2 stages and continued to increase up until the post-test 3 stage. Also Table 6 indicates that the participants in the control group had higher knowledge scores at the onset of the study than the post-test knowledge scores six weeks after participating in the study. The results of Mauchly's test were not considered because it was repeated over two measurements. Therefore the Greenhouse-Geisser corrected value of F was used to determine significance. The results of repeated measures ANOVA, indicated that the knowledge levels of participants in the control group were affected over time but was not statistically significant (F (1, 152) = 0.034, p=0.855). Figure 2 shows the unweighted means of knowledge for the control group calculated to control for the effect of other variables. The plotted results show that the level of knowledge of the control group decreased significantly at the post-test stage. The final level of knowledge ended at a point lower than at the beginning. Table 7 shows that the participants in the intervention group improved their perceptions overtime. The results of Mauchly's test were significant, X2(2) = 536.936, p= 0.000, which violated the assumption of sphericity. Therefore the Greenhouse-Geisser corrected value of F was used to determine significance. The results of repeated measures ANOVA indicated that the perceptions levels of participants in the intervention group were affected overtime and were statistically significant (F (1.164, 187.454) = 12.830, p= 0.000). Figure 3 shows the unweighted means of perceptions for the intervention group calculated to control for the effect of other variables. The plotted results show that the estimated marginal means of perceptions significantly increased up until the post-test stage, slightly decreased at the post-test stage 2 and increased again at the post-test 3 stage, scores remaining much improved on the pre-test score. Table 8 indicates that the participants in the control group had higher perceptions scores at the onset of the study than the post-test perceptions scores six weeks after participating in the study. The results of Mauchly's test were not considered because the measurements were repeated over two measurements. Therefore the Greenhouse-Geisser corrected value of F was used to determine significance. The results of repeated measures ANOVA, Texila International Journal of Public Health Volume 6, Issue 1, Feb 2018 indicated that the perceptions levels of participants in the control group were affected over time but was not statistically significant (F (1, 152) = 0.037, p=0.848). Figure 4 shows the unweighted means of perceptions for the control group calculated to control for the effect of other variables. The plotted results show that the level of perceptions of the control group decreased significantly at the post-test stage. The final level of perceptions ended at a point lower than at the beginning. 
Knowledge test results
Perception test results
Repeated measures knowledge levels for the intervention and control groups
Repeated measures perceptions levels for the intervention and control groups
Discussion
This study was conducted to determine the effect of asthma health education programme on knowledge and perceptions of asthma among secondary school students in Ile-Ife, Nigeria.
The sex distribution in this study had more female participants than male participants. This result is also similar to the study conducted by Shaw et al (2005) which reported female participants higher in number than male participants. This can be explained also that girl-child education is given an utmost priority among the study population. The result also showed higher Christian participants and Yoruba participants than any other religion and tribes respectively. This result can be explained by the fact that the sampled study population reflects the dominant religion being practiced in the communities ISSN: 2520-3134 and they are located in Yoruba land. This invariably shows that the study environment will usually reflect the characteristics of the study population. The result also showed that more participants in the intervention group have more family experiences and have heard about asthma more than the control group. This can be explained by the fact that prevalence of asthma is likely to be more in the urban/ semi-urban community which the population in the intervention group belongs than in the rural communities which the control group participants belong. This is corroborated by a study done by Pesek et al (2010) and Falade et al (2009) .
Effect of health educational intervention on knowledge of asthma among the secondary school students
The result of this study showed that there was a significant difference in the pre-test and post-test knowledge scores of the secondary school students in the intervention group following health education programme intervention. The knowledge score increased from 43.14 to 72.14 that was 67.24% increase. On the other hand, the result of this study showed that there was no significant difference in the participants' pre-test and post-test knowledge scores in the control group (who did not receive health education programme intervention). The secondary school students from the intervention schools recorded significant improvement in their knowledge of asthma compared to the secondary school students in the control group after the health education intervention. Therefore, the improvement in knowledge of asthma obtained from this study could be attributed to the effect of health education administered on the secondary school students in the intervention group. This reflects both the quality of the materials used in the classes and high reflective adherence to the study manuals which were given to them after the health education intervention. The result of this study is in agreement with a similar study by Shaw et al, 2005 where asthma knowledge score increased significantly from 43.96 to 62.23 showing a 41.56% increase among secondary school students who received health education intervention. The result of this study is also in agreement with a study by Gibson et al, 1998 where asthma knowledge score which was poor at baseline increased significantly post-intervention among asthmatic and non-asthmatic students. The result is also in agreement with a similar study by Desalu et al, 2013 where asthma knowledge level increased significantly from baseline to post-intervention among post basic nursing students. There was also no significant difference in the control group (who did not receive health education intervention) in the study. The result is also in agreement with a similar study by Bowen, 2013 ) whose results showed that health education intervention significantly increased the knowledge score in the intervention group compared to the control group who did not receive the health education intervention.
Effect of health educational intervention on perceptions of asthma among the secondary school students
There was a significant difference between the pre-test and post-test perceptions scores of the secondary school students in the intervention group following health education programme. Their perceptions scores increased from 52.72 to 67.40 which represent a 27.85% increase. There was no significant difference in the participants' pre-test and post-test perceptions scores in the control group. It could be inferred from this result that the secondary school students in the intervention schools recorded significant improvement in their perceptions of asthma over the secondary school students in the control group after the health education intervention. Therefore, the improvement in perceptions of asthma obtained from this study could be attributed to the effect of health education administered on the secondary school students in the intervention group. A closely related study done by Velsor-Friedrich et al (2004) supported the outcome of this study. It was reported that participants in the intervention group that attended an asthma education programme showed a significant improvement in self-efficacy scores measured by the Asthma Belief Survey. The baseline score was 4.03, SD 0.10, which increased significantly to 4.23, SD 0.10 after five months (p=0.046). Selfefficacy is a contextual-related judgment of personal ability to organize and execute a course of action to attain designated levels of performance (Chemers et al, 2001 ). Self-efficacy arises from performance accomplishments, vicarious experience, verbal persuasion, and physiological states all of which were employed in this study. Perceived self-efficacy represents the belief that one has the capability to change risky health behaviours by personal action. A closely related study done by Butz et al, (2005) also supported the outcome of this study. They reported that self-efficacy perceptions in the intervention group of rural early-adolescents of school age who received health education improved significantly after the health education in the intervention group. The result of this study is also in agreement with a closely related study by Shegog et al (2001) where the self-efficacy perceptions improved significantly post-intervention in those that received health education intervention.
Changes in secondary school students' knowledge levels over a period of time for the intervention and control group
The knowledge levels of participants in the intervention group were affected overtime. The results showed that there was a significant change in knowledge overtime for the participants in the intervention group, over a period of 1 week, 3 weeks and over a period of 6 weeks. The level of knowledge of the intervention group significantly increased at the post-test stage sustained at the post-test 2 and post-test 3 stages though slightly less than the immediate follow up. From this result, it can be inferred that the secondary school students experienced the greatest rise in knowledge retention one week after the intervention but still managed to maintain their knowledge levels even six weeks following health education. This outcome was supported by close related study conducted among high school adolescents using adolescent asthma education intervention on their knowledge of asthma. Their result showed that the baseline knowledge score of asthma among the participants was mean 7.64 which significantly increased to mean 16.44 at immediate post-intervention but declined to mean score 8.80 at the 5 week follow up in the intervention group (Zografos et al, 2010) . The result was also in agreement with a similar study among early adolescents conducted by Bowen, 2013 which showed that the knowledge levels significantly improved overtime in the intervention group. The result of this study is also in agreement with a similar study by Horner et al (2008) which showed there was a significant improvement in asthma knowledge score overtime among rural adolescents. The result of this study is however, in contrast with a similar quasi-experimental study conducted in USA by Velsor-Friedrich et al (2004) , to examine the effects of a school-based education programme on children's aged 8-13 years knowledge of asthma. Their results showed no significant improvement in levels of knowledge among the intervention group. The result of this study, on the other hand showed that there was no significant change in the knowledge of asthma in the control group. The level of knowledge of the control group decreased slightly but was not significant at the post-test stage compared to the beginning. This result was also in agreement with the study of Bowen, 2013 which showed that there was no significant improvement in the knowledge level overtime among the control group (who did not receive health education intervention).
Changes in secondary school students' perceptions levels over a period of time for the intervention and control group
The perceptions levels of participants in the intervention group were also affected overtime. The result showed that there was a significant change in perceptions over time in the intervention group. The level of perceptions significantly increased from pre-test stage to post-test stage to post-test 2 stage and up until post-test 3 stages. From this result, it can be inferred that the health education intervention was effective beyond the immediate period and that the secondary school students were able to sustain and improve on their levels of perceptions of asthma up to the period of six weeks. This therefore suggests that the effect of health education intervention on perceptions of asthma among these secondary school students has some lasting effect over a period of time. The result is in agreement with a similar study by Horner et al (2008) which showed that there was statistically significant improvement in self-efficacy perception overtime in the intervention group who received ISSN: 2520-3134 health education intervention. On the other hand, the result of this study showed that there was no significant change in the perceptions of asthma over time in the control group. The level of perceptions of the control group decreased slightly at the post-test stage at a point lower than at the beginning of the study. The result of the study by Horner et al (2008) also showed there was no significant improvement in the self-efficacy perception in the control group of rural adolescents who did not receive health education intervention.
Limitation of the study
This study is an example of an effective method in which researchers and school teachers incorporate an asthma health education program into a structured health education class. However, the competing demands for students' time during a typical school day posed problems during the conduct of the school-based study. Attrition during each follow-up phase could also have affected the study results. Reasons for diminishing sample size from baseline included: 1) absent during data collection, 2) possible voluntary refusal to complete questionnaire, or 3) absent during intervention, therefore follow-up data are not valid. These were handled by the increasing of the sample size at the onset of the study. Despite potential problems with attrition, the school-based environment is fitting for asthma research as well as other clinically based programs.
Conclusion
The outcome of this study reveals that there is significant difference between the pre and post-test asthma knowledge and perceptions scores of the secondary school students in the intervention group following health education programme intervention. The study also shows a significant improvement in knowledge and perceptions of asthma overtime for the participants in the intervention group. The study therefore has been able to establish that health educational intervention has significant positive effect on knowledge and perceptions of asthma among secondary school students in Ile-Ife, Osun State, South West, Nigeria.
Recommendation
Based on the findings in this study, the followings are therefore recommended:
1. There is a need to utilize the mass media more as a medium of advocacy for asthma education. 2. Primary prevention strategies should be encouraged to be taken to the community levels through the health education given to the students with a view to reduce the impact of some trigger factors which have the propensity to increase the incidence of asthma among them. 3. Further researches of this same type over a longer period of 6 months, 12 months and 24 months can be carried out to provide insight into whether a longer health education programme intervention could ensure better or permanent results.
